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(2) 

1 

n : 

a. 9 3 = >©IM##ffiit^*ThU:y 

c. R«-&fcT*l/*»«HS«ft:S3Wi«Ifc*lib» JO 

# U H S^tH >5=-^'J > as -V&^^-VSb 

m-xm. i tcfB«E©^*o 

•5v »#3llfcE*©2rfc 
*, If #31 1 tcgB«©m. 

9 ] mmmmmmmmm^ y mms**-? 
[mmio] 9 5->s^ir-r*i*awiiiiitj«»fc 

a. -f >5 i ^U>93=>f«BWrtl*J:tf/*fcH:? 

b. «aDAnfcu#v-^*«*»«iiaaij«»t«# 

*oT, a*J;rX/3*^^:^ 2r5©U-^rL-.y hS-^- 
3k Rot^a-? hfise»C2-3©vx;V7-i > F*e-& 



f|gB¥8-2 0 5 8 8 5 

2 

^©*S^*H#-r*^rj* : CCT?RS«F*ri» 93-> 
[SM12] ^>fy*'J>75->#fS$#:4a 

a-r^iffl)}a©»®^ffi^©#»2:E*-r5^^T*o 
9 s = ynuMtimmmx- hwm\z^-r^mw 

fea-tJ-^3.--y h}J^^lc2^©xX;U7^ F*g-& 
Snfc#U^7'? K S^tM" >fi"J > a 3 T?**£* 

2r5©-y-^OL--y h gat^yhBS 

[%BJ©#iffl^|iJ^] 
[0 0 0 1] 

[0 0 0 2] 

[fi£*©t£«] (HS«ii:feHTB;:4rt<o*<tt, 
^omwiz&ztomommzzzmmizmm-rz. mi 

©Wi, iffl]iatcJ:^-si^tt^;U ; &>©^*5J;^©<t 

[0 0 0 3] «ffljeM*3J;rXilHlB^vhUyi'Xt©ftS 

»Mtt©^#lr*V»TaB»:a«IS*fcbTV»*. «X 
tf> IBttThUy^X*J:(^*ftlW©ffiSfPfflfc«tt> 
T, «»]&»#:«© 2©«»fc#«ET*^**>» 

«j-r-5*-&ic«, ^©ff^ti^tt-r^^s^jWitotsn 

&^si*#«*M&T?aD» ^nic±oT^rt©iinfcgE 

&#rt©«8»^«A*«trx»«£-r*fc»» awstS'Wi' 

©ttisavhu •y^x*<±;t>*iffliapfl©ffisf^ffl©a»*iiis 
*o> •e©»**«riBfcA*fc'3nT» £©#iFt4fri< 
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3 

[0 0 0 4] m&&M\Z*sttZ>?>/-%!7*$&Zffi\tmJ3 

>^©8l*fc«*>/1^©g&5ifl"&1t)fce>&5. * 
[0 0 0 5] MJStiHfi^ThUy^X^tWffiaff 

sasjian-^ h u y ^x*R*&tt*wisn&"T h u y fx 

[0 0 0 6] IMThU y^X*t«HafcK»-r*Kfc 

ct-e**. iMYh'jy? x* >/ii7©i^Tabs 

[0 0 0 7] fflBa*5<fctX^5X>©P^©C:ne»©ffl2f^ 
9$:i>©tt^g##:£LT«trr5Ml®i£S§ 

[0 0 0 8] 

frce^-r *a*A#:^ w *rK-©«fc e> >wt£tttt» 
r J*-y-AS, ji&i?*fc«-€-©te©BW©fc«)©if$s 

[0 0 0 9] 



( 3 ) #M¥ 8-205885 

4 

r^K a*3<fctf/3 *5<fc^©^'J 
©, 5S->©«#»<Sii»fH-i:ffi2f^ffl-r5^tS: 

watts. *«»i:K»a*a«o ? s r >t»s* 

V^©a-y-^rL-- 7 h^, fito 3«iJlil»S«:ttS*-r 
i0 [0 0 10] 10©^®|3*5V^T, ^3^> 

^-ev^ct*itte>nTv^vi©T, *^vv#©a-y- 
•^=L~y bizM-tZttmz. ys.->^mzMvr^ 
mtf)-Z&Z><D\zMVT, ^^<D0^=L=.yh\zM 

20 <DMmmmnm&&fttKi£vmz %>©*«*?>. sta-y- 

S5SX>§^#:©«2:^-rS©tcWfflTS5. K 

t. mmttMftmz<kz>mtR\z£iT, mm^^^-y 

[0 0 11] *5S^©fe5 1 -D&mWlZ&^T, g^#: 

y-A© ft^tis 55r> s^-Offigl fcSBHfrT 5 © fc 

[0 0 12] 

Sgfttcwr*. 7 3^>ti, a*©*MS©*Mfc:fe.fctf 

[0 0 13] «a«5 3X>#»g§^S¥lii*J±tX!» 

srrsfciac, *B^^a3n&i*a«iiijK©ttfflti 

fflStliS*, ^-©J:5!ftilffllfi*t»«ft*©SffifflflST 

US (RuGli) ®^S&> S-f. 7 9W\>-**ci'?—\t 
50 raomitV. *ir7)Uf)V3i'FWz»BZii1t. Ru 
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5 

*ffi^©IHlfi©#i»*«iK»6n*. H8S©«»;fr&£il 
fflt^rtiriaT, S^#:* s > t h#f*3JiiffllJ§MG-63 

[0 0 14] Engvall^. J. Cell biol. 103:245 

7 (1986) (*ST?##tLTE«SnTl^) ©TjScC: 

Atbfc. £ #««^$->*fe(i^7 p v> 

>Brtf-£*fc:>7> (CNBr) Sttt7rn-7; (Sigma, 
St. Louis, MO) tCig#-r-S^tlC<fcoT, IfHttTh 
U^XSPSfLfc. $$?£©}&»&£. EDTA (X?l/> 
y7S/Th7SS) -C*7& -5 £ t £«k o T 
#&. »*«ara&HK?-^T©tt«Ktt, §£#©& 
«HtVhUy^X^©iB-&S**fc-r*fc»fc, lnM©M 
n 2 *£"&A,Wfc,, »*UfcWM-ft, SDS-PAGElCiD. 
*m-h7y^77-f-l:ioTMbfc. 01 

RuGliiMflaft*©^>/t^*t#^-r^ )l ^^#StD 
fc tcfrmmv . 150kD*i «fc #120kD© JL^ ttSH^I 

-rsgs&ic^Kbfc 2 o©^ >;t^ a*> e>nfco 

S7C*fr©TTSDS-PAGEtCJ;t5T^3n-5<fc DIEItfc 

c n ^ ©d-^^l - y h o»ft^n-en» 

165:fe«fctfl40kD^*££<h£3SLTV>5. &-t?&£M7G 
l/fc#-g\ D-7a=>y h©*lf^;£#U35kD:fc<£:tf35kD 

•5. £©##TlC:fe^T. /hat^OJsR^tt, 35/30kD© 

t4fc^a*. 30kD#U^^H^ 35kD#U^^H©M 

[0 0 15] RuGliiWBa^>/1^©-S-^3.-5; hfc«MH 

fc. fc MIG-63#rt«HB*«fc«)I&«lil»«»6*l»U 
fc. iCkh^Sr^fltlJSfc, 2 0ffl#'J^7 , f 
Ffr£&-5. L*>U ^:#^77©-9-^-i/ M47G5fe© 
170, 000D©^fiS#-rS. 
[0 0 16] *STffifflSnS r^5->^§^#:j 

tt. mm<D7^->^<DttMZMft-fz>fzsb\zmm-rz> 

MMtt^femfeft S 9 5 - > * fc 14 7 5 - >m 

>, n7-y>M T'l £fc(47)l/'X"$>fc(4. 

*$165#> S170kD:fe<fctf#3140kD-e&3 2 O©-^^- >y 
hfr&DWSSn*. -77. *£^7j©#U^:7 0 5 1 F»4> 



(4) #i?8-2 0 5 8 8 5 

5 

^S^ijs>)135kDi3j;^35kD-T?abS 2^©^X^7-f H 

[0 0 17] r5S = >#»S«#J 5 
5->Sfcl495X >9f SAM**" 4 ^£*©« 

5S%*J:^^©«B«l©^St»*fcl4^iEi#: (isofor 
m) S^-To iMSa#*fl?xtgtt*«»-rs^5->*fc 
li^S->BrM-t4. ^5->#»§^©U^>h*tW 
fens, >J^>H»-&fiHtS««-r*Ctft:<5S=:> 

[0 0 18] *«W©9 5n>#«S**©«lBSRW 

z<D&mmm\zs$\,*T, as. s**tH5t*fctts* 

T. *9^.«¥SiX@iCj;Dm0Anenfctt#:©J:5 
fc, T#*«tOt#!R-r-5<t3J&:iffllfiaffl3'>/^Sfcl4 

[0 0 19] JM^nfc^^ttfcggflwiVN^n^ 
-fv-*jfi«. -e©A^^7j©D-^rL-.y h©vXJU7 
<fK*£ 2 *«fc««7cfc±D/ha^?Er©U- 
^•n.->> h©»T«*tJiJnT-5^tl4, ftT, -f>? 
^U> (Ruoslahti^itWierschbacher, Science 238: 
491 (1987) &#flg, *HT?##iUTia«anT^S) 

[0 0 2 0] 75r>^ff gftHfilOOf > 
£©MfS£fl?#-r5fca&K:> H©g^#:£, 77-f^f 

©/h£^7J© (0) -y-^a-y hi3^KJSLfc#. - 
7j. iftfchn*^>^#K#it4Kf£:L&:^ofc. 

;rn£©*£**4, 9 5 ->tt%Q®mmmi. *?ynz> 

T. *ClO0*7"a^ h&y 4 -?u*i? 
40 j5*7*ar->McHILff5^t$St. 75r>S$ 

3.-2; h©««ffl«l^©. WMSnfcEHS^T^fc 
Lfc^^FlC^-rstt^tKJt&b (Hynese. J. Cell 
Biol.,BJWI+) . ^©^tl49S^>S:^©a-y-'7* 

<t5ir. Pt^i/ hl4. 7^^n^^^>S^#:/3 

< tfeRuGlitti§§§#:©»-&{C*^T. 
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(5) 
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[0 0 2 1] 9 5 = >£*#©U3tf>F8t'&©««MS:& 
>J#V-A*S#»«fK*^TW3tL/&. 3*#«. Pyte 
la?,. Cell 40:191, (1985) ($IT#^t LTSBitS 

yivM^-fyin^-y^^Lt. JO 

Sn&'J#V-Ati. 7 4 7~U*9?>\Z&Jj\Zl&f; 

7-f 7*n^^?>*5±t;fc:hn^i7^> (GehlsenS. 
J. Cell. Biol. 106:925-950(1988) ; *glC#%iLT 

H. *tU7 5r>ftf0^Olffl^7'fF (GrafS, a? 
Cell 48:989, (1987) ; LTfBISSnT^ 

>BfM-|c<i;oTS«$nfco -T^TW^^Ftt, ft* 

©i3t^©ns^icj;oT^$n^o ens ©*§*«» 5 
[0022] ^©ttiiicaiasjaisrrsfcftfc. 

tt» «RS#©«fc'5fc«><r©#i6fc«fcD. *JIL#So 
[0 0 2 3] #JgS^HS§^#:Tn-h-r^»fci*!r> 

[0 0 2 4] ¥«3nfc7S^>S*#©»£ttJltttt 



8-2 0 5 8 8 5 

T7-c yn^ i 7^>ic^LTafesa©Ty')-— ■x-t— * 
*u §§&©4'(£i4^<yivn7-y>£^-r£ : & 

©fcifc-ofc (06) . «#©iBr**>6. »*fcHI»*-r 

y s $ nfcg«#:*» 2^o*fJu — ^ -r yi v 
35— {r^iMB-s- («*.«. rugid ^itx^-fyiva 
^-y>*S£- MG63) c»«sn«:t*»*« 

Wfflj*fclfei£nTV>fc:»>ofc. 

[0 0 2 5] Sfc, *»S**»«r4*fflUT. 
* >/ti/ SrM-*^ 5 ->*5<tat-?-©§§#:©K©ffl5^ 
ffl«H*-rstB***}£b& (17). $HP©C00H*JB 
SSKDsfcT SgB»a*©^Sn>©»f>t (DillnerS. 
tffffl) tt. ifg£r£IS*Lfco It, -£©#T©*fflJStt3f 

®«s*©y^yn^^^>^M-fe*fc. mm&)-?$>-o 
[0026] 5'S.->ftm^mmzM-r^/9u—^ 

»©#8sfcfl£-3T»|«Lfc. ff'J^n-^JVgifl:*. -fc 

(ArgravesS, ffltH) . 75.—>&&Zf7 
yn^^^>a§^©^ityn.--y MiSHHLT* 
0, 7-f yn*^f>§$#i5 Ml #gfc© 

•5-©<B©-f >7 i ^U>lCi;oT*WSnsfcii6, £©® 
ICiD. Z©<>5^U>*fc:i5J*S§#ft:K:«fcoT 

•7MJ v9z.<Dmi5\iz&®mmzm&-rzmA?>rt7 
\zft-rz>mmm&znz. &mttvr* c©±^^ 

tt#»4* fc, V&mmm (mock-pur i f i ed) &&#mmi 

(mmmez&m) iz£r>in,jkmzmw.Tz>zt\z£i 
Tfei^*$n#^.o tintommmi.* mm^M^m-,^. 
®*i3 omit s LTftmw teats n&«B*» s © 

©^sc*D#&nfc»«snfc9s->§^ *■© 

ffi7"D-yr-f >if&mM-?Z>Zt\Z£^TM'<t>tlZ>. 
H4fca%Sn*«t'5IC» RuGli*fflja§^©»^-lCtt, R 
uGl iifflga^S ->§^icMLT^SnfcgtJfil?f &Ru 

gi i^aay w yn^^^>§§#:<i:*(c®JK-r^ 

©fl««5£££Lfc. 
[0 0 2 7] ^/?n-^;i/Jrt#£, *ll3nfcg§# 

*&ttS*#**t^©tt©<tMiTrfcSEU *ir>T?a» 
a*»ipTH»i©tt«:^fN-f H-vansa^^si-r 

SCtlCioTigtS. (0d;LWu Harlow*3±CXLan 
e, ANTIBODIES: A LABORATORYMANUAL, Cold Spring Har 
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9 

bor, 1988 ; LTiE*3ftT^.5 ; 

AS) . a«fc/Vf:/y F-VMBft, «Sl95->§;& 

#©-y-:7:x-y b<Dtf © INSISTS**, 'ftBCD-f 

□ i'-l'i'-^iMn-M, 95:z>§sg# 
<&^rfSiiite<&^x;ncjip^.5rtc<fcoTff5. ifiifiS 

T 5 >cd £ 3 TS^FffittcD^ yn 9 t?n - h £ tifc ^ 

[0 0 2 8] 5 5 = >#*giF#tt*fc, &>!r&{t£tl 2? 
cD^5r:>^(Dijg-&cD&«&cDM-&1ll*&W'<«fc», C 

*st*s *^©<fc 5 ufc-sm-en - h -r s £ £ tc «t o t 

1 \Z «fc o © «fc 5 &ff)S© 9 5 =. >^©#if * 

«fc 3 tC&^tifcSI* ttgME«»Rr«t?»S 'tttii 

[0 0 2 9] #38«fl!>*KH HH*#flHT3z:£:K:«J: 

[0 0 3 0] @1H ^S^^SSltt-ThU'^X^e 
WfHSn&HSK) HS^MMW- h U V A#U 7* 'J ;w 
7 5 l*y;H!fit8c!& (SDS-PAGE) #«T£fc-f. RuGl \tf 

b fc 9 5 - > ©ff BStf *F«it w M- -fe 7 
7 n-x# 5AI: «fc r>£VT©*«0l 1 CiS9tSti*«fc 5 
l:»Bl/fct>©T?*5. &H#©-8&£. #S7c^#© 

TTSDS-PAGEiCJ:oT»Wb, :*-h53**f 5:7'r- 
3tt. *9A©EDTA^«»S*©®fn-*^-r= fr^S"? 5(9 



1$Sl¥8-2 0 5 8 8 5 

10 

5^i>>, 200kD; J3 -# =59 hi*?— & 1 
16kD ; *X*U 5— tf B. 94kD ; ^J/JfitfiST^^S >> 
67kD; ■*/Vl'7S.>, 43kDT?a5So 

[0 0 3 1] 02 11 #®7C (NR) *3<fctfjl7E (R) & 
#T-?©RuGIi7S->§W#: (V~>1) *5<fctX7-T 
^n^?f>§$# (]✓•—> 2) ©SDS-PAGE##t£^ 
?. y j7u*i/?->%&fc^ PytelaS, Cell 40:54 
8, (1985) (##£bT#E£iB*3tlT^5) ©7j& 

->§^ft:tll«©ilfflBa»W^6#fcfe©T*-5. m 
HltPW!T»5. HfGtfcBH*. a* 

[0 0 3 2] H3tt, 73->§W#©M^n-y b# 

(A) *3j;<^7 5r.> (B) g£#&#»7c*#©TTMt 
ftifcWi leant. - ha«n-X7-fM-l:#U £ 
© 7 w * - * ■> -tJ-^tt 7 ■< y u * ^ ? >g«ft*t# t 
*tc-f >+a^-H (Argravese. J. Cell Biol. 10 
5:1183. 1987, *IT##t LTK«StlT^-5) , i5c 

[0 0 3 3] 0411 95rz>*3±y:7^^'n^i7^> 
§^fr©^S^n-y h^-ff^^-r. RuGl iff ttfflttittfr 
emiSL,fc7^^n^i7^> (P->1. 3) ^±^9 
5rz> (W->2, 4) S«ftS#S7C^fr©TTI|^ 
*»Jc*Ht. - hn-tr;i/n-X7^;i/^-ic^bfcfc© 

■S-^ttJfeflf (U—>1> 2) . *fctt-t7rn-Xtl^ 

x ^ ^ o * ? ^ >§^#: tc kir 5 nfc ^ -y-^st <y 5 - > 

g^StJfiljf 0->3. 4) t*fc-f >^o.^- h 

mm^tlXiSK) (Pytelae. Meth. Enzymol., 144:475 
-489 (1987), *KJCfe^T##tbre«3nT^ 
5) . 5t9 3r:>S*#ffl[Jliifll*. *Jfi« 1 i'tB4E©Ru 

oTIB«Lfcfc©TfeS. 

[0 0 3 4] 0 511 7S.->g®#&'£W)-$V-& 
©*S*S-v©Sg-&**-rc T< i7n^<^-^x;l/^ 

iS*IS^-aMt*. ^©>>i;v^^vjfiiffT;v^5>-e-f 
^•j*y-A©^x;i/'v.©i|g^*7ttti|g-&©ia**. 

^«09 2-rlftHJ5tl^J:5!C7"X hbfcfeWT*^), 6 
^>©*^iSg**g7Ciie^^ (%) tiO^-To BSA*t# 
» L fc h ©* 6 A' >y i7 {f ? *y > K £M b 51 V^fc^©¥^ 
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11 

Klg^X^ — CO : LM, th7^-> ; FN, 
7U*?^> ; IV, ^-f 7 P IV3^-y> ; LM+LM&rtt\ L 
M+20 m g CD+^E h U yy>©7 5 — yWxFf ; LM+RGD, LM 
+lmg/ml GRGDSP^T^F ; LM+YIGSR, LM+lmg/ml YIGSR^ 
T^F ; 7^^P*^?>S«#:U#y-A(aft# 
*) ; LMR, ^->3SfrU#V-A (ft**) 

So 

[0 0 3 5] ift»S*f«8^»#fft*-r o 

(MG-63, A431) &i;tf^>.yh (RuGli, NRK-49 

f> mm&&&m2nitmmsvmte? 10 

^*M>^-hU ^©^x;i/*«5»u *& 

£SLfcjg*£> ^Sn>*^*ioo/v--fe>hiL 
T> *WM*-&*-CjSl/TVi*. *ft#f4> LM, fc 

h^n>;FN, fc hyj7n*?^> ; CIV, ^-f^I 
Vn 5— y > ; CI, ^-f y I 3 ^-y> ; BSA, *»lMfT 

[o o 3 6] H7»4> -a? 
- co IB^ £ o :r-^l4, *4ttBS*il 

arJttJLT^-To A-431WI& 0£V>#1**) £>£t£RuGli 

«n (&v>&*#) is*©?s=>»#ft«fflu ? 

90 T&So RuGli3*frtt> 2O01§»J (NA) ift 
ICte^X h LTV^Vio 30 
[0 0 3 7] 

[£JK0U «T<D»*W4> W^-TS^iSBWiLT 

*D*«wsR)t-r«t>©-e»4a^. c:ne><o^jsM 

[0 0 3 8] HJfi«l 
95n>j»frP»» 
a. RuGlifflBa 

Max Planck Institute, Tubigen, West Germany7^£# 

U fit, mBSHft^^h^l/^^—tfS (Le 
bien^ J. Immunol. 129:2287 (1982) ; *JgT#^ t b 
TBItSftTV^) t<fcoT 125 n?a^*|bU 25mMCO 
*^^;i/-/J-D-^y;i/3 5^H (Calbiochem, La j 
olla, CA)> lmM<OMnCl 2 > &£tflmMco:7 x— /V^^VX 

*7t^7**yp (pmsf) (jsfflig««) 

5, pH7.2CDhUXji«IKT3S«ifcb^a^*Ta 



#BB¥8- 2 0 5 8 8 5 

[0039] mMttmfem&<kzsnm$*mfemm&&m 

-r^^^n>»ffr^> Wewere>> J.Biol. Chem. 258:126 
54 (1983) (*«7!#*ibTIB«anTVi5) <O^S 
77^r^^D7h^7^Sl:J;oTI: FJJ&ffi 

f4> Telios Pharmaceuticals, Inc., San diego, CA^ 

[0 0 4 0] ±fEco£5tcLT#£n*i90mgcOfc F^i$ 
n>»tf-*> »Jfi#C!>»*fcfleoT> 10ml(Z>JMb^7> 
ffittftir^yn — X^iV (Pharmacia, Uppsala, Swede 
n) tC^^^^t^cfcoTiBfiLfco 

[0 0 4 1] 5ii©**anfc*Ba»>*ft;J|(JB*6CD 

10ml K^H*Ua-A) CO^n> 
-t77P-X*7AH*Htfc 0 »ll&«ttJ»£#5Afc: 
2@ajl$ii-T, #^A£30mlcOffifflat««TSfc#L 
fdo fflffl(D*R£> 2mg/mlC0^^;/5FFGRGDSP£^W 
T520ml(D«*?jre> #C^T20mM EDTA£<&*"r520ml 
©A^^S^a^aUfKETffofc, «-JK*aftfc2i 
lB»07U3y h^#S7C^#CDTT?7.5«CDSDS#UT 

^ 5 7 ^ - k — «a> -5 c: <h id cfc o t > 9>n$ny f 

^I*Sn&. GRGDSP}g*«r»4> iftttThUyJX* 

[0 0 4 2] H l*«fcrXH2^Sns<fc5fCl, RuGli 

^aiPSfDJE^MPBtS^r-rstt*^ 150kD*cfc«120kD 

^A*> H*tA6ftfco M^frc&TTSDS-PAGEfcl.fcoT 
jfc£3ft*<fcDiE*fc$fflW4> 2in6©^-s/ h 
<D»^«^n^n»165* <fc m40kDT * 5 ^ t L 

* V^^135kD»*ci;rX35/30kDCD*#:*r* 5 2 U 

S^i**HL/fc<»4ttV^ 30kD©#U^^Ff4> 

[0 0 4 3] b. MGr- 63, A-431, &A]M^&M 
thftmmmm 0fG~63;ATCCSte#^»CRL1427^) > 
t h^^^ttB^^B (A-431;ATCC§K#-^^CRL~1555 
*«t»bhyU7*IB«UWBIBl (U-251) ^> t h 

S«**RuGliS«*ffli:lxT> ±E©*j*fc±o 
TIILL #6nfcS»#:|4> **V^<0 (a) It:/ 
any #5l70,OOODCD^,36Ht^a^#-r^RuGli 

tftlfc^T, Hl^-rRuGHS*#:iW«©«a«c» 

[0 0 4 4] ^JS0D2 
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ft, 7^yo^^f>§§ft (Pytela^, Meth. Enzymo 
I. 144:475-489, 1987) fcoVvrK91Lfc <£ 5 tC, ^® 
WlCMimms£>, Biochemistry 20:883, (1981) ©^StC £ 

(Sigma, St. Louis, MO) |3W 3 H-*X7 r ^xJl/n 
U> (Newengland Nuclear, boston, MA) ftl00Mg/ml 
T?3*#H#*fc*#Slt\ *V^JlO***500iai<Z>N 
aCl , lmM(DCa 2 CI 43 £rAmM(DMg2 CI ft^-T^SOmMO) h 
UXHCHC*fbT4°CT24^aWbfeo £fifcbftU# 

*SEifcJ;oT¥*U «*&a»fttt^"r*&ftfc: 

[0 0 4 5] #UXfl/>^^n^^^Wh^ 
x;i/ (Linbro/Titertek, Inglewood, CA) ft> Engvall 
£k J. Cell. Biol. 103:2457 (1986) (*lT#«tb 

Tfi«*nTV>£) 0Ml:f^T> 55— x y^y 
n*^>, n^-y>*5£tftf hn^^f> (Telios 
Pharmaceuticals, Inc., La Jolla, CA) ft'&itffflj&ft 
Yh'Jy^X^>WT, (PBS*20Mg/mL^ffl) 4 0 C 

^> (BSA; 5mg/mL) KJ^n-T^ >^ft«ffl b& (S 
igma Chemical Co., St. Louis, MO) 0 >§^ffc 

U y ^ yn^^^>{ct>r^tc^U *l/TH5fc 

[0 0 4 6] H«©RuGIi«ttatB*^6#(i*nfc7 

tt, 9 5->S«#U#y-AJ;0t>**a:»'&T?7>f 
feo Mir, »tt«Wlctt, *^EhU^>fcJ:D«KS 

fco nne><z>Sr>H4, 7^^>§§ftu#y-A©7^ 

— >^0>j|g^ft|fi*Lfca** GRGDSP^y^ 1 F*fc»4YIGS 

f^»&«*ftB5K*"r. 
[0 0 4 7] ^MW3 

2*#U#y-A*±EKJ:5fcH«U »fa<z>J&*»J 
&3MlZffiM^tltt& (Gregoriadis:fc<£tfSenior, B 



(8) ti¥8-2 0 5 8 8 5 

14 

iochem. Soc. Trans. 12:337, (1984) ; *mtC##<hb 
[0 0 4 8] ^JSW4 

io +zmi*&&zf*>n?mfr<D§m&* y^u*^ 

>S*#fco^T±EtR?BbfciftitS^»«r (Haut 
anen£>, J. Biol. Chem. 264:1437-1442 (1989)) 

vm^rco ^-r^o^-r ^-^x;i/ft> i--2/*g/miG>t 

h^->\ »>y^^^I37-y> (Collaborative 
research, Lexington, MA) , V^X^-f ^IVn y 
> (BRL,Bethesda, MD) , t h^7XV7^^n^^f 

ft*ft^6*|isnfc 125 IflMMMtftft. 50mM(E>:t^ 
j3-^;l/3tT^/vF> lniMtf>PMSF:fe<£rniiiM£> 
a? MnCh ft-g-^TT* h U XSWit^S&ffi* (150mMtf>NaC 
K 50mMtf>HJXHCl, pH7.5, TBS) ©ffffiTfciS^TS 

otap^&nfcs^#:©jitt, io 4 cpm^ffiSbfeo -r> 

+ a^y 3 >{:*W ^xJ]/ftifc&U S^S^ft 
ft, TBS*©lX©Hx^St»^hU^A-CRl«jbU 
)B^*«IBfttMR"rS!ii:lc:cfcoTft*bfc. #^Stt 

bfco 5P^_fe*lt|gO5^B10%CDffiT 
*D, C©ft©70-80X»4±B©*ni*6»»»-e*o 

(Ruoslahti:fe<£tfPierschbacher, Mffl) , ^LT, ^ 
^^IV3 7-y>K»bT«ftttftfefcfe^2»#:3Wa 

4? ia4{c^v^TaiE$n^RuGIijffl^^^n>^J:r;y^ 
y d * * ? >2*#© B©*M£± ©*Kt fc J: o * 

[0 04 9] ^S§#1 5 

a. 

Wft* §^#:-y^^O^^^>«^#: (Gailit:fc<£tf 
Ruoslahti, J. Biol. Chem. 
263:12927 (1 98 8) 
50 TE«*nTVi-6) fc:3VvrRBL&J;5fc, A^VK 
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a 2 + ,Mg 2 + ^<fctKMn 2 + CO#ftTT> — > (BRL, 

Bethesda, Md) *&ttt h 7^->^^»lffi 
it (Di liner 6> Exp. Cell. Res. 177:186 (1988) 

[0 0 5 0] 7^->§$MvW7^->tI^t 
Sfc^fctt* 7$n>»? ®5%VK 6*ttS*ftt* 

& UZ> & Z> teMG-63£ fcttRuGl iffllfi 7 ^ ^ D ^ ^ 5 1 
W# £ jg£> Lfc^->^S&5ri>hP- ;l/pSM 

^(7)^>^;i/^^(Z)^iS(Z)y^-^H^P^ ; S)^> ioo 

^ tt^a — h7-A(D 1 px fc 

[0 0 5 1] b. &u—r)itfiffiz&z>m&ti: 

fflt h^^n>lc?t-r^^y ^P-^;l/trE#£, Engval 
IS, J. Cell Biol. 103:2457-2465 (1986) (*iT# 

#<tbTE«^nfc*j£) iCcfcoTHSLfc, ^ne»(Z) 

fee 3E5*cfcrttE10Si#tt, ««tft#-r5ck3^SC 

^y^n-^;i/«#:t)*fc»»**«&*ofc 0 MG-63*ffl 
JftS^ff©^*., Jl©»«f^*^T3E5*cfcrWE10gL 

[0 0 5 2] c. cDNA^P-n^fccfcS^e/ ^P-^- 
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"TXVtZ>tz#>\Z^ 95 — >cDNA*P— >*¥*Lfco 
9 5n>t»t5#U * p— ^ji/SMfcfeitf^ey # p— 
^;l/5i^^W-r^, »«*ft*J:lKrt J BBIBjaoAgtllcD 

ft©R*tt**-rs^p->*«^nfc, dnab#k 

ainenS> J. Biol. Chem. 262:10454-10462 (1987) 
tfPikkarainenS, J. Biol. Chem. 263:6751-6758 (198 

8)) tottUEickoT, ^ne>©^p->©5^©^< 

^3^tt, Bl^ci:^B2m(Z)C00H*S^fi^n-H"r^)^^ 

***sn&. Ai^D-xiissn^oL 

[0 0 5 3] Bl*±WB2i«^P->A^&«S$nfciK'& 
^>/^£> Y^n^7- #W (Suzuki 
EMBO J. 4:2519-2524 (1985)) \Z&^T, ^/^P 
-t^tOBUttt^^TfX hbfco Bl|g<7)C00H 
H"rS"r^<T©^P->fi*©HI'&^>/t^ 
tt3E5tt#: tE* b 21 ©SW*H:B2«JR'&* > /I # 
ittK*Lft*oft. 3E5K#£Mi£tt£W-r3S$g<£> 
^7 P - >*tBl«©C00H*«O252fl© T 

[0 0 5 4] %KM6 

a. #U^P-^I/tfL# 

^P-r>hcD^T^a.A>h4 1 ^«^^ 

h * 1^50 Mgtos^S'&w-r s :/-x* s 3 aramis 

7Xv^>/t^, 7^p^f>^W7^->l:S 
fctt«IWftffl«*»IB"r 5 - i Kick o T# 6 

P*^5 1 >§^#:^6iifii»^KiR$'B:fco !7^:/p** 
^>§W#£PytelaS, MW> 0*SW1LL 2nl 

ttl00itzg©7>r ^P^^^>S§#:*"&*"r5 lMlO-fe 
7y P-X#9A£3^2ii&;i£tCi;oT, %{H*ftH 
a##-t7rn-xt±»7-f ^p*^^>S*#- 
ir^rP-Xlc^^KiR^ffofco ##g-&«JHcoSjett 

y^lZ^Dff^tCo mmmm%L&fflM& (EUSA; Engv 
all, Meth. Enzymol. 70:419-439, 1980 ; 

*<fc^7>f ^P^^^>S*#*ffl^Tff^ fit, 
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SDS-P AGEfcgE? U *JT4> ^mzMLX, *5± 

t ut» < nuns * & \$m&fr 6 v>±mmm 

tlSSTISDjILfe,, Jniiilfitti, ^-tlrt*ELISA*CD^ 3 
x CD U Towbim5> Proc. Natl. Aca 

d. Sci. USA 76:4350 (1979):fc<i:tfArgraves E>, iffltfh 
(04#I) (D^j* (*KT##tLT8B*$nr^ 

§^tlJil?»^ S^^O*^ >S^#:#Stttt#: * 
#fc„ §§ft-t77P-^*7AS, 50mMh'JXHCl ( 

pH7. 0^CO8MCOS^T^-f 5 £ £ ir <fc o Tff £ Ufc. 

[0 0 5 5] b. f JU-l-Mim 

ffi^^-9E«-W{r<fcoTS#?Lfc (Engvall, Meth. 
Enzymol. 70:419-439, 1980) o ft#T<DtziblZ, 

m.*-?'>U< ifel:10t#f?Lfc 1 Mg/mlCDg£#:?§#c 

§§#:S:^-r^>iffl^ttW%^MLTSDS-PAGE^^U 
■y^^f >y*fT5^tiC±oT, SDSSttCD§§#:££ 

[0 0 5 6] §§#:07 5->te-&«ffi*ffiS-r?.ft#: 

7°U^y-A.^7TU-7,\Z&Z>77j=. 
7-4— yu bP^y-J— (Pharmacia, Uppsala, Swede 

n) i:i^iA-f7''j f— ?mmfrt>&mv mm&m 
^mizm^iotomcD^mhmmvn^) . #«L7ttt 

-HU RuGliiB}|&£, ^ n-^i/ia 

>§§#:6i;#*^tt3>hu-;i/iLT«fflL> fays 
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m\zt5^x^^Mznmvm^fz. 

[0 0 5 7] $tffi,M7 

mmmmAmm izmx-t % cd &m ? 3 - > « t^x: 

##r£ffifflT3, RuGli^U73H6fflBa*SHJ!a£> 
a^CDta 7 3 X >§§#:S#:*5 <fc tf±8B £ H^CD a > b 
10 n-;^#:co#ffiTt?> XiK (Gehlsen£, J. Cell Bio 
1.106:925-930, 1988 ; LTlBftLT^ 

5) iriJ^TlB^StiT^ 5^51:, #*8l£abT& 
KrTSifflJiakL 3>bO-;i/K#:CD«^±D*>'>&^. 

[0058] mmms 

ticm&®fr&&ftmz&»z> ^ 3 x >g^fr(oiB» 

±5ICPBS*CD 1 ^e.2AtLT^3x>(r± D n— b b 
fco ^^t?, HJiSWIl(Cfc^TfB^b7c<t51C, A-431 
20 *7ci±RuGliiffllig^e#fibfc7SX>§§#:Sm^T 
(LM) , 4 fcH7 5r>0+€ h 'J y-»MBtJt (ch 
ymo. frag., 25Mg/mL Dil lner£, ijffi) . llOkDCD? 
4yu3f.?3-y<JM¥\ (Pierschbacher^, Cell 26:259 
-267 (1981)Kl:fc{j-3110kD frag., 25/tg/mL, 120kDCD 
Brtt") > SfcltgI3nft^7$r>^f (Cold LM 
R) 0#ftTlC*3tiTT^ ^a^-f p-iy^MztBH 

[0 0 5 9] -€-COi^m*07 {C^-To ^-^«> 53- 
>S^E*5tlT^^^t^*100/^— fe>htLT 
50 ifc^bfe^^(7)^-8rLfc5 5->§^frCDfiJ-& (W» 

m ^^-r. «!gsn^><k5(r, ^ocooh*sss*« 

X > 5 3- X > T? n - h $ tlfe ^ x;l/^ig-&-r 5 

□^^^>»fM-feS7c, ^n$nfc± 

51:, 3>hu-MlTT^ r-3nfcgi&£n&^ 
[0 0 6 0] 

[^bjo^iji] *mwiz£.ti& MM&kzfmm-vcDy 
40 ^=.y&&fc(»ttmz&n%u&m^mw£mmftMfc 
sns. ±.m<Dmmjjmt, mmmm^rz\tmm-^>y° 

fr* 5 3 x y^M^^mSz o ^T^Wr S CD tffiffl ^ 
n#5. CCD«fc5^»*f(i, «£^CD*IJiScDtt»t6?j£ 

^-r^cDtra^fs.^. matsnfc§§#: 

§§#:CDSSCD^a6CDS#:*P*fr?>fe*iC-ffiffl$ 
tl#5. dCD<t5^*T:#:t*i', S^frfi, JStttt^feS 
»*f*fci4ELISACD±5^§§#:lr^^TCD7j-«f**3t 

5 3x>-.cDi!g-&tgi^-r5±5t > g&w-tmzmi 

50 Stl#, ^A«MJg«A^cDM^jffl^CD»g5Si'\CD#lf 
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[01] 55^>«Slttvh'J5>i/X*5ifil*n& 
H^^JHaffll^- h U f A# U Ti"J )V7S. W)\> 
nmfcW) (SDS-PAGE) ^JST&S. 10 

[0 2] #Jf7C CNR) iScktfitTC (R) &#©T-C©R 
uGli5S^>g^# (1^->1) ^iO^^n*^ 
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[04] 7S">*itf7-/ ^D^i-f >§gft©ft 
^□•yhM^it, RuGliiWSattttlt»*^*HtLfc 
7^^P^^5^> (U~>1, 3) feilK5S^> {V 
->2> 4) g#**#«5c*#OTT?«ft»c»L&9 
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